where b and p are stoichiometric constants.
The reaction progress is shown schematically in Fig . 1 The change in radius of unreacted particle core, rc, with the amount reacted, dNB, of solid reactant B is expressed by the stoichiometric 
where kfo is the value of initial particle radius at r=r0. In the low range of Reynolds number (NRe, NRe<6) in which Stokes law can be applied, n=1 for a free-settling spherical particle.
(In the autoclave employed in the experiment, the relative motion velocity between wood solid and cooking liquor can be neglected, i. e., NRe is substantially zero. ) Eq. (3) is therefore rewritten in terms of the consumption rate of B by using Eqs. (2) and (4) (5 )
From the last two items, Eq. (6) can be obtained , separating the variables (6 ) with r=r, at t=0 and r=r, at t=t as conditions, integration of Eq. (6) yields (7 ) There is a relationship between the reaction index of B, x, and r, as follows : (8 ) where V, and V, are the volumes of initial sphere particle and of unreacted particle, respectively.
By combination of Eq. (7) with Eq. (8) (10) where ks is the first-order rate constant per unit surface area.
Substitution of dNB into drc and then integration of Eq. (10) (13 ) From Eqs. (12)and (13) By using these relations, Eq. (13) The values of xL in Tables 1 and 2 were substituted into Eqs. (9), (11) and (16) 
. 2 Process of dissolution of carbohydrates
The same calculations as in delignification were conducted, using the corrected index, x' c, in Tables 1 and 2 The apparent values of rate constants and activation energies are given in Table 5 .
The situation of initial cooking periods that the diffusion of reaction products will be the dominant 
